In this paper we will present lessons learned and examples of empirical findings from an app-based survey in the City of Wuppertal, Germany. The app consists of several complementing modules that look into the individual well-being and community wellbeing of the citizens of Wuppertal. Within 12 months the central questionnaire has been answered 1799 times in full by different individuals. The app is very well known within the city due to partnerships with local enterprises and media. Some first steps towards using the app in decision making have been taken and will be extended. The experience shows great potential of such an approach both for research and new forms of participation but also some challenges in consistently motivating citizens to participate. The results of the survey confirmed some known factors influencing happiness but also showed some interesting patterns relevant both to local decision making and further research.
Introduction

New Indicator Sets
In recent years there have been many attempts to better measure progress for nations, regions or cities. Most of these attempts can be categorized as stemming from the Bbeyond GDP^debate (Constanza et al. 2009; European Commission 2013; Fleurbaey and Blanchet 2013) , recognizing that GDP and other economic measures are often used as primary measures of progress while never designed and often unfit for that purpose. Some of these indicators try to complement GDP with environmental and social metrics (e.g. United Nations 2014), others adjust GDP by economic valuation of non-market goods (McGuire et al. 2012; Talberth et al. 2007) or build entire new sets of indicators based on concepts of human needs or capabilities (Deutscher Bundestag 2013; OECD 2013a, b) . The most prominent overview of such concepts was provided by Nobel laureates Stiglitz and Sen (Stiglitz et al. 2009 ). While important advances come from the Bbeyond GDP^direction, it is important not to forget earlier work on sustainability indicators that shared many of the goals and concrete data foundations with newer concepts. There are sustainability indicators for any level of governance as well as companies, with the most recent development being the UN Sustainable Development Goals with their accompanying indicators (UN General Assembly 2030). They are currently being integrated into strategies and decision making at all levels, despite some contradictions and shortcomings (Easterly 2015; Lane 2016) .
Another important development in that context is the availability of more and better data on the subjective well-being of people, with happiness seen by some as the ultimate goal of all these other indicator sets. 1 While single questions on subjective well-being have been asked in international surveys for a while, deeper analysis of subjective well-being was usually limited to small groups. New technologies, as used in our study, are providing previously unavailable insights. Some institutions have already tried to include Bhappiness^into broader indicator sets, such as the Happy Planet Index (Jeffrey et al. 2016) and countries are trying to use this data in decision-making (Centre for Bhutan Studies and GNH Research 2016; UK Cabinet Office 2013).
It is important to note that the motivation for creating all these indicator sets is not merely academic or the attempt to fine-tune a generally acceptable economic system. There is a clear need to move humanity off a pathway that is deeply unsustainable, as it is currently creating present well-being for some at the expense of others and even more at the expense of future generations. Finding better metrics for well-being beyond material wealth is essential in the necessary transformation to a sustainable society.
Methodological Advances in Measuring Subjective Well-Being
Conceptual and methodological advances have moved Happiness Research forward. More and more researchers are asking for better data displaying people's subjective well-being in various moments, enabling them to analyze differences from moment to moment, thereby understanding differences due to life changes and interventions. This goes far beyond analyzing differences from person to person, which usually only shows differences due to demographic factors. Based on work from Kahneman et al. (2004) and Killingsworth and Gilbert (2010) , Ludwigs (2018) developed an efficient method to collect such data using an app called the BHappiness Analyzer^. In various studies this app showed its potential to collect meaningful data to understand subjective wellbeing in greater detail (Hendriks et al. 2016 ) but a bigger data collection on an urban level was still lacking which should be changed with the Happy Wuppertal project.
Urban Indicators
Many of the developments in indicator design and calculation eventually find their way from the national to the local level, fulfilling one of the characteristics of Community Well-Being (Kim and Lee 2014) . While Kim and Lee (2014) provide a valuable survey of existing indicators of Community Well-Being in cities, the list should really be much longer since most of the indicators that were developed during the BLocal Agenda 21m ovement or even common city rankings include many elements relevant to Community Well-Being. Very few of these indicator sets include a satisfactory, if any, component of subjective well-being. Happy City UK, a program focused on Bristol (www. happycity.org.uk) and some work in Santa Monica, California (wellbeing.smgov.net) are notable exceptions where at least annual surveys including more than one question on subjective well-being were included. However, more detailed data on how satisfied citizens are with their life and their city is costly to compile.
The Happy Wuppertal Project
Wuppertal is a city in western Germany with a population of around 350,000. Historically one of the most important industrial centers of Europe, it shared the common downturn of industrial cities in the second half of the twentieth century. It lost many citizens, factories closed, the city is highly indebted and is struggling to keep services and infrastructure at the level of surrounding wealthier cities. However, the downturn has also provided open spaces and cheap rents for a lively art and culture scene, with citizens taking a major role in developing the city where the administration is unable to. With a large university and one of the foremost think-tanks on sustainability, the Wuppertal Institute, Wuppertal is a fitting testing ground for new measures of Community Well-Being. In a parallel project, a set of dimensions and indicators based on the OECD Better Life Index has been adapted to Wuppertal but was lacking the important subjective components. With the availability of the BHappiness Analyzer^developed by Ludwigs (2018) and support from local businesses it was possible to use an App-based approach to fill this gap. The aim of the study was exploratory, as no central research questions were formulated. It was both a proof-of-concept, testing a new technology in a new context and the urban setting, and a chance to gather data to connect with existing work. Subjective data is not only relevant for individual life satisfaction, but also to judge perceptions of the city. To give an example, objective crime data only tells part of the story of how secure people feel. Contrasting these two angles could lead to new policy options.
We define (community) well-being as a broad set of dimensions that influence peoples' lives (in a city), using the Better Life Index of the OECD in a form that was adapted to Wuppertal (Better Life Index Urban, BLI-U).
For our definition of subjective well-being we also follow the OECD: "Good mental states, including all of the various evaluations, positive and negative, that people make of their lives and the affective reactions of people to their experiences.^ (OECD 2013a, b) . This includes three elements of subjective well-being: The cognitive evaluation of one's life, the feelings or emotional states (affect) as well as whether people feel they are leading a good and meaningful life.
What sets BHappy Wuppertal^apart from many previous studies is the combination of a concept of community well-being, including many categories relevant to people, with a subjective approach. Previous studies were often either pure happiness surveys or measured community well-being through existing statistical data, as pointed out by Sirgy (2018) or Anderson (2017) .
Aim of the Paper
The aim of this paper is not easily summed up by a single research question, as the underlying research has many exploratory elements, especially in the direction of mixing a research tool with a participation tool. The Focus, however, is on the lessons learned from adapting the app-based approach to Happiness Research (Ludwigs and Erdtmann 2019) to the city level, adding both questions appropriate to cities in general (community well-being) and one specific city. Considering the developments outlined above, bringing Happiness Research to cities can be valuable both to inform local decision makers and to add more localized data to broader research on subjective well-being. As a case article, the paper aims to support other researchers interested in using app-based approaches in similar settings. However, the paper also shows some selected insights into the results that can be generated. Some of these results confirm previous findings on determinants of happiness, others provide new insights on the relationships between domain satisfaction and overall well-being and others again provide insights relevant to local decision making.
Method
Project and Survey Design
The first phase of the project BHappy Wuppertal^from May 2017 to June 2018 was centered around an adaptation of the smartphone app, server infrastructure and live dashboard for presenting results of the Happiness Analyzer (Ludwigs 2018) . However, it goes beyond simply adapting the app to Wuppertal, bringing together a network of partners in order to motivate a large number of citizens to participate repeatedly and accurately share their subjective assessments of the city. This included local businesses (A mutual savings bank and the energy and transport utility), close communications with city administration and policy makers, a strong partnership with the local newspaper and various forms of outreach as described below.
The App consisted of the following four modules, some of which were used throughout the study, some only in the beginning:
1. Basic survey, repeated every three months:
This survey provided the key dataset, requiring about ten minutes to respond to about 100 questions. All items can be seen in Appendix Table 1 . It combined (mostly) questions on a scale of one to seven, with some free form texts. In its first half it asked mostly questions on subjective individual well-being, following the OECD guidelines for measuring subjective well-being, directly relating to our definition of well-being (see above). This included core questions as used by the European Social Survey, a scale of positive and negative experience (Diener et al. 2010 ), a satisfaction with life scale (Diener et al. 1985) , a flourishing scale (Diener et al. 2010) as well as a domain evaluation questionnaire (OECD 2013a, b) (for more details see Ludwigs and Erdtmann 2019) .
The second half of the survey consisted of questions on Wuppertal: BHow happy are you with various infrastructure, with environmental quality, with politics and the administration?^It included some very specific current projects as well as the ability to mention aspects that should be included as a stand-alone item in future surveys. Many aspects of Community Well-Being as listed elsewhere were included, and all dimensions of the BLI-U for Wuppertal were also integrated.
The domain evaluation questionnaire presents an interesting overlap between the two halves. It is considered a part of measuring subjective well-being, but its domains strongly overlap with the dimensions of quality of life. While the latter partly uses objective statistics, e.g. on unemployment or air quality, in some cases it relies on surveys that would ask questions very similar to the domain evaluation questionnaire. This is an important consideration for integrating city-related questions into the logic of the OECD guidelines as outlined below.
Demographic questions were included and used later to check how representative the sample was compared to the population of Wuppertal.
Activity Based Survey using the Day Reconstruction Method (DRM)
Following Ludwigs (2018) , based on the work of Kahneman et al. (2004) , participants had the option of participating in an additional module that helped them to reconstruct their days over the course of the week. In what can be considered a journal they were able to define time periods in which they pursued certain activities, who they were with and how happy they felt at the time.
Experience Based Survey using the Experience Sampling Method (ESM)
This optional module went one step further, based on the work of Killingsworth and Gilbert (2010) in being as close as possible to the moment where an emotion was felt.
Here participants were sent a notification four times a day for one week, asking them what they were doing, who they were with and how happy they were feeling at that moment.
Individual Feedback
At any time, participants could submit an impression of things that made them happy or unhappy or that they would like to draw attention to.
The four modules and their elements contribute in different ways to the aim of participation or policy advice on the one hand and the aim of better understanding community well-being on the other hand. The results generated by the study are intended to be of direct use to decision makers and public debate, showing strengths and weaknesses and possible paths towards higher well-being. However, very detailed information on personal well-being was also collected to create a base for both better understanding the connection between community-and individual well-being and for future evaluations of policy decisions. This specific combination of academic interests and very concrete local topics and needs can create specific challenges, e.g. were the value in asking about happiness using five different scales is unclear to local citizens or where links between concrete projects and happiness are difficult to evaluate precisely. But it also provides the opportunity of exploring the use of happiness research beyond its simplest form in the urban context.
Incentive Structure and Local Networks
A survey of this scale, ideally leading to a panel of participants repeatedly taking part, will require various incentives for people to take part. Since the project was framed as serving the common good and wanted to engage people, direct financial incentives were not considered a valuable option. Therefore, three forms of incentives were included:
1. Intrinsic Social incentives: The project was framed as a way to provide feedback on life in Wuppertal, and how the city should develop. Through close cooperation with policy makers, who provided quotes and were present at events, the public presentation of results and an intensive presence in local media, it was plausible that the results would have an impact on the city. In addition, the combination of BWuppertal^and BHappy^was often seen as something benefitting the city in improving its somewhat mediocre image in the rest of Germany.
2. Intrinsic Individual Incentives: The app allowed people to review their responses, also comparing them over time. This helped them in consciously thinking about their own happiness and finding out more about what makes them happy. This alone has been shown to somewhat increase happiness ).
3. Extrinsic Social Incentives: After finishing the main survey, participants were given the opportunity to pick a charitable project in Wuppertal from an existing platform (BGood for Wuppertal^). These projects were then provided with five Euros from a fund donated by the two local cooperating businesses (see below).
To strengthen these incentives, it was essential for the project to be Bpresent^in the city, for two major reasons: participation and relevance. Citizens needed to be aware of the app and the various reasons for participating to get a high enough return rate. But they also had to see the app and its results as being relevant to the public debate, to decision makers and concrete decisions. The latter will be essential for the next steps of the project. The development of the project and its communication, as described in the next section, depended on local networks, especially some key partners. From an early stage, the local energy and transport utility and a local savings bank (Sparkasse) were chosen as partners, providing some project funding and the funds to be donated by participants. But more importantly, they shared their perspective on the app, the central questionnaire and the communication strategy. They also supported the advertising for the app by providing design input and using their various channels such as newsletters, employee bulletins and print products. The app was even advertised on hundreds of ATM machines in Wuppertal. The core partners were augmented by a large network of civil society organizations and members of the city administration already formed through previous local projects of the Wuppertal Institute and the Center for Transformation Research and Sustainability (TransZent). They provided additional publicity, but also feedback on various stages of the project in two workshops held in December 2016 and January 2017.
Communication Strategy
As laid out above, the project had to be visible in the city to assure participation and relevance. This was achieved by using various channels. A project website (www.happy-wuppertal.com) was designed, including a professional animated video, showing the basic workings and potential impact of the app. A Facebook page shared regular updates and Twitter Channels of the Wuppertal Institute were used. 5000 postcards were printed and placed in restaurants and cafes throughout the city. Posters were also printed and placed along the stops of the famous hanging monorail. As mentioned, the partners used their channels including advertising on ATM machines. The project was very present in local media, with around 50 articles in various newspapers reaching thousands of readers. The main local newspaper (Westdeutsche Zeitung) launched a weekly series asking well-known citizens to share their perspective on happiness. Local radio and TV also covered the app several times.
Public events were also organized, with around 100 participants each at the launch of the app and the first presentation of results. Results are also made visible via a public dashboard on the website, allowing anyone to dig into the data and run some analysis.
The scale of the communication efforts and the strong media interest shows how topics such as happiness or well-being are popular in principle. Without these efforts the numbers of participants would not only have been lower, but any use of the results in decision making would have been unlikely. However, the necessary activities were substantial and difficult to maintain for a longer panel study and were only possible with strong local partners, showing that monitoring community happiness and well-being at the urban level will always require significant resources.
Sample
After four rounds of the surveys being pushed to installed apps, supported by media coverage and social media activities, well over 2000 citizens have participated. After rejecting suspicious entries potentially only filled out to donate the five Euros, 2372 of the main questionnaires remained, filled out by 1799 individuals. 277 participants used the journal function and over 4000 experience samples were submitted. The spontaneous feedback function was hardly used.
The rounds of the survey differ in participation, mostly due to the amount of media coverage at the time, with participation dropping off over time. Two of the modules of the survey, the activity-and experience-based methods, were dropped after the second round. While they provided valuable data, they largely showed effects already known from previous studies and little that was specific to the city. Participation was, as expected, not representative of the general population but did cover a range of different groups. The male to female ratio was 46% to 54%, similar to the ratio in the city of 48% to 52%. All age groups from 21 to 65 were well-represented, youth and those over 65 were not. The different districts of Wuppertal all had adequate participation, with some bias towards the more central areas. Minorities were under-represented, around 30% of the population of Wuppertal has a migrant background, but not even 8% of the survey participants. Similarly, citizens with lower educational achievement were less likely to participate. This reproduces some of the biases common in any form of participation, where those interested in the development of the city and its politics are better off financially and more highly educated. Altogether, participation yielded more than enough data to evaluate the viability of measuring subjective well-being and community well-being this way. A more detailed comparison between sample and city demographics can be found in Appendix Table 2 .
Results
Overview
The large datasets compiled in the study allow various forms of descriptive and more advanced analysis. In the online-dashboard (www.happy-wuppertal.com) all data can be analyzed in an interface to get descriptive results and compare groups for their significance using analysis of variance techniques (ANOVA).
Here we only want to outline some main findings primarily relevant to the city of Wuppertal to give examples of the kind of information that can be found in the data, showing the potential of such studies for better understanding subjective well-being and community well-being anywhere. Correlation analysis was chosen as a preferred method, as causalities are often not clear with different variables influencing each other. The detailed descriptive results and the correlation table can be seen in Appendix Table 3 and Appendix Table 4 .
General Results
The survey confirms known correlations on demographic and social factors: Those engaged and feeling connected to their city are more content. The same goes for those in a relationship, with a university degree, an income over 4000 Euro per month or over the age of 50 (see e.g. Easterlin 2003; Cuñado and de Gracia 2012; Frijters and Beatton 2012).
Wuppertal-Specific Results
In principle, Wuppertal is happy. The questions asking BAll in all, how happy would you say you are?^and BAll in all, how satisfied are you presently with your life?^were both answered with an average of 5.41 on a scale of 7. With an average of Globally (4.19), within Germany (5.17) and for the province of Northrhine-Westfalia (5.28) that is above average (Helliwell et al. 2017; Raffelhüschen and Krieg 2017) .
Looking at the various domains of well-being shows some expected and some unexpected results. Shortage of time scores lowest (M = 4.58) in the personal domains, in community well-being satisfaction with the infrastructure for cyclists and motorists is lowest (M = 3.62 and M = 3.70), noise (M = 3,90) and lack of cleanliness (M = 3,60) cause the highest dissatisfaction with environmental quality. Services for people with disabilities had a relatively low rating (M = 3,97), the energy and water grid were at the other end of the scale (M = 5,52).
Appendix Table 3 shows the satisfaction with all domains, both personal and cityfocused.
The satisfaction with transportation infrastructures provides some interesting examples of further analyses that are possible when some of the demographic data are used. First off, cycle infrastructure and car infrastructure are rated the lowest, however, the latter improved significantly after the closure of one major road was lifted. Interestingly, those without a driver's license are more satisfied with car infrastructure (M = 4.18) than those with one (M = 3.66). This could actually point to a form of criticism, with non-drivers pointing out the dominance of infrastructure they do not even use. Going into more detail, those who use their cars every day are actually least happy with the infrastructure they use. In contrast, users of public transit are more content with Btheir^infrastructure the more often they use it.
The satisfaction with different dimensions of environmental quality could also provide valuable insights. Complaints about cleanliness are most prominent, also replicated in free-form answers. This is a common theme in any workshop or meeting in a city, however hardly a topic of much political debate. While air quality (M = 4.34) was expected to be an issue with prominent media coverage of particle and nitrogen pollution in German cities, noise (M = 3.90) is rated as a larger problem. The noise pollution in central parts of the city where the main roads run is visible in our data as well as official statistics in the city. This provides another indication of the importance of mobility and traffic for community well-being.
Correlation analysis between general life satisfaction and other responses is the next logical step and also yielded some interesting results. The known limitations need to be kept in mind, with possible influences from variables not included in the survey.
There is a general correlation of the satisfaction with any of the characteristics of the city with personal satisfaction. This could be the result of the general attitude of a person, however different strengths of the correlations are still relevant. Correlation analysis was done using Pearson's r, as all variables are on a metric scale. Due to the high number of cases, the correlations used are all significant on the level of p < .01.
For further analysis, especially towards policy advice, it makes sense to target domains with interesting combinations of satisfaction scores and correlations with overall happiness. The combinations depend on the domains and might require inputs from other research on specific domains. In this case, both the infrastructure for cars (r = .147) and public transport (r = .140) are more highly correlated, with the latter scoring higher for satisfaction (M = 4.22 vs. M = 3.70). Looking at the big picture of a city that has historically primarily focused on cars, an underfunded public transport system still scores relatively well and might be the thing to focus on. Bicycle infrastructure scores very low for correlation (r = .056), however this is almost entirely driven by a low number of cyclists in the city and the study sample. For those cycling every day or almost every day, the correlation is .210.
Looking at the environmental topics, noise emerges as an interesting issue. In principle, connections between noise and health are well established, with some work on noise and happiness (Weinhold 2008) . In our sample, there is both a low satisfaction with the levels of noise (M = 3.90) and a high correlation to happiness (r = .224). At the same time in Wuppertal noise is very unevenly distributed, with the happiest parts of the city being least affected. 2 While in current political debates in Germany particle and nitrogen emissions are most present, noise is hardly considered. Reducing traffic in residential areas would benefit both domains.
While the GPS capabilities of the app were not used to bypass issues of privacy, even the comparison of different districts of the city is valuable. Those districts outside the city center with more green spaces and less noise consistently score higher in both the subjective well-being scales and the community well-being scales. There is an obvious connection with income, which is also higher in those districts (vgl. Empirica 2007, p. 12) .
While single projects are not likely to have a large influence on community well-being, they were an important element of the app to test its potential as a tool for participation. This provided some clear results on infrastructure projects, the building of factory outlet centers or public participation. Again, it was possible to get some deeper insights by looking at the responses in different districts, e.g. with negative values for the building of a cable car from those directly affected and indifference from more distant districts. At least in some cases the results were taken up by media.
This paper focuses on the results from the key questionnaire, as it was taken most often and included many of the elements of community well-being in addition to personal well-being. However, the additional modules of the app also provided valuable data that might be used to further explore links between happiness, different activities and resource use. They also confirmed previous findings on how being outside, being with friends or being active improves life satisfaction. However, strictly for the purpose of better informing policy in a specific city, the ESM and DRM methods have not yet added significant value relative to the time required of participants.
The free-form fields included in the app were also analyzed in depth but are not considered here. They largely confirm the findings from the quantitative data but show potential to be used for public participation as many concrete proposals to improve well-being were given.
Discussion
Lessons Learned
While the data from the app is mostly relevant for local use, pointing out ways to improve community well-being locally, the process of establishing and using the app in Wuppertal provided some key lessons that might inform similar efforts elsewhere and will be summarized in the following:
An app is (one) appropriate tool for assessing community well-being at the urban level.
As the study showed, using an app to assess community well-being in a city works and has some significant advantages (not all of which were used during this study) and few shortcomings. This is especially true since with the right server system in the background it has become quite easy to deploy the same survey through a stand-alone app as well as on a (optimized for mobile) website and even as a part of other existing apps. In this app it is possible to track the well-being of individuals over time while keeping them anonymous through the use of a random code attached to each installation. This makes the development of anonymous panel studies possible, even though a large enough panel has not been recruited for Happy Wuppertal yet. Smartphones are carried around all day by most persons, making a survey of current experiences possible. An app can also present a much smoother user experience, e.g. by automatically advancing to the next question or only asking specifics depending on a previous reply. Informal feedback by users and a low number of aborted questionnaires confirm this for Happy Wuppertal. A list of around 100 questions in print form or even on a website would have seemed impossibly extensive.
Concerns about an app only using younger participants proved to be unfounded, however an overrepresentation of those who are well-educated, and wealthy remains problematic. This is a well-known issue in any form of public participation. Nonetheless it will need to be addressed going forwards. Especially those with a migration background need to be included, making up 30% of the population of Wuppertal. Working with gatekeeper organizations such as clubs or schools is one important strategy.
Combining Happiness and Community Well-Being works
Happy Wuppertal combines questions on happiness at the individual level and satisfaction with aspects of the city known to drive community well-being. Both components benefited from the other, in public perception as well as the analysis. Including subjective well-being made the ultimate aim of improving happiness visible and provided a much easier base for communication than a complex BBetter Life Index^or similar. Happiness requires much less explanation, even if it is understood differently by different people. On the other hand, the questions on the city grounded the research and made it specific to Wuppertal, motivating people to participate that might not have done so in a generic happiness study. While it would be overly ambitious at this point to expect clear relationships between aspects of the city and happiness, some correlations were found, informing current and future debates on the best measures to improve a city. The exact combination of happiness-research and city-specific topics in such a survey will need further balancing. While the core questions on happiness provided important context, the more extensive modules for journaling and experience sampling did not provide any insights specific to the City yet. At this point, the survey for Wuppertal is likely to be shortened mostly by reducing the resolution on happiness, shifting the focus more towards community well-being and city development.
Timing and Size of survey rounds need to be optimized
The survey consisted of four rounds taking place every three months. This led to long breaks between surveys, causing some participants to be unsure if the project was still running. The module offering the ability to provide Bcity feedback^at any time was hardly used, some participants stated that they simply Bforgot^about it. The main questionnaire was too long to reply Bin between^, requiring some level of commitment. This leads to a planned improvement of the method, shifting from four large survey rounds to more frequent, shorter questionnaires. Some would focus on the basic questions around personal happiness and key aspects of the city, others would look more in depth at topics like the environment, work or health, others again at current proposals and developments in the city.
Incentive structures work, but not alone
It is not possible to quantify which incentives (intrinsic, extrinsic, individual, social) were most important. Combining the motivation of improving the city with a donation to local projects was clearly attractive to certain groups of citizens. Those groups benefitting from the donations clearly advertised the project. Several projects that are not visible in the media or public discourse attracted large numbers of donations, so members and supporters must have been asked to take part. In one case the donations as an incentive backfired, with almost all entries of supporters of one project deleted from the data. Students of one school had been asked to support a project for refugees but were told to Bjust do it quickly^, leading to implausible response patterns or many skipped questions.
A strong Communication Strategy is necessary
Installing an app and responding to over 100 questions, ideally several times, requires effort. As explained above, that was not the only reason for an ambitious communication strategy. Active communication can also strengthen the relevance of the results to local decision makers. The visibility of the app in local media was clearly beneficial to the project. Many thousands of citizens were reached and are now aware of some of the concepts behind community well-being and happiness research, even though they may never have installed the app. The challenge for similar projects will be achieving this level of visibility with reasonable effort and cost. Local partners will be key here and can be easily recruited due to the inherent appeal of happiness.
Results can be used for city development, but this takes time
Happy Wuppertal was always intended to not only provide scientific insights but to also be relevant to local decision-makers, especially in policy and the city administration. Ideally, there would be some continuous flow of information from the app into city hall, leading to public responses and concrete measures taken to improve well-being. Some success can be shown here. The mayor was consistently positive on the project, as were other politicians, all agreeing on the need to further integration. However, implementation of this has been difficult as administration staff would need to invest significant amounts of time, most likely only possible if some additional funds are acquired. Results from the app did enter public debate, e.g. on specific projects such as a planned cable car connecting the train station and the university. Happy Wuppertal was also included in the process towards a city development concept that will be presented in 2019. Participation formats were informed by app data, leading to interesting combinations of digital and analogue input.
Making indicators relevant to decision making is not a new problem and is encountered in many other areas. Direct exchange between citizens and politicians / administration officials and relevance to local issues could make the difference between data that is used or not.
A strong local network is necessary
In the form described here and considered valuable for increasing community well-being, Happy Wuppertal can only work through a strong network of local partners. This includes a research organization with a strong presence in the city, which could be an institute or a university and local partners from business, politics and civil society. If such a network can be formed, the study becomes relevant to the city, leading to higher participation, better results, and actual influence on decision-making.
Conclusion and Next Steps
The study presented in this paper is the first attempt to measure a combination of subjective well-being and perceptions of community well-being at the city level using a smartphone app. While significant improvements will be needed for the next rounds of the survey, it showed the general viability of such a study, generating a large enough dataset for various analyses at the local level. The improvements are listed in the "lessons learned Babove and include a more modular design of shorter surveys and a stronger connection to decision-making. Some of the key factors of success were identified as strong local networks, efforts at communication on all possible channels and the use of a variety of incentives motivating different groups of participants.
In future research, the perceptions on community well-being will be compared and contrasted with the available statistical data on different dimensions of well-being. Reproductions or similar Studies in other cities will be needed to create a stronger basis for comparisons, while running continuous surveys in Wuppertal will enable comparisons over time. 
